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QUARTERLY  PROGRESS  REPORTS 


DIVISION  2 


AIRCRAFT  CONTROL  AND  WARNING  DATA  SYSTEMS 


t  1  June  1952 

DDC  No. 

15  May  1964 

DDC  No 

600838 

t  1  September  1952 

4642 

15  August  1964 

604590 

t  15  January  1953 

6743 

15  November  1964 

609005 

t  15  April  1953 

19356 

15  February  1965 

612541 

DIVISION  3 


COMMUNICATIONS  AND  COMPONENTS  RADIO  PHYSICS 


DDC  No. 

DDC  No. 

t  1  July  1952 

173011 

15  May  19  64 

441192 

t  30  September  1952 

170188 

15  August  1964 

446691 

t  1  October  1952 

2229 

15  November  1964 

609014 

t  15  January  1953 

4907 

15  February  1965 

612773 

t  15  April  1953 

12270 

DIVISION  4 

WEAPONS 

RADAR 

DDC  No. 

DDC  No. 

t  1  July  1952 

173011 

15 

June  1964 

442680 

t  31  October  1952 

4550 

15 

September  19  64 

607160 

t  15  February  1953 

6742 

15 

December  1964 

610021 

t  15  May  1953 

16457 
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Quarterly  Progress  Reports 


DIVISION  6 

SPACE  COMMUNICATIONS 


DIVISION  7 
ENGINEERING 


DDC  No. 


DDC  No. 


15  June  1964  602973  15  June  1964  602621 

15  September  1964  450448  15  September  1964  450183 

15  December  1964  609872 


DIVISION  8 
SOLID  STATE 


DDC  No. 

Hayden 

Serial  and 

Priees 

15  April  1964 

439365 

Ii-578 

M  $  1 . 50 

P  $2. 20 

15  July  1964 

603514 

11-597 

1.50 

2.40 

15  October  1964 

603569 

11-619 

1.50 

2.40 

15  January  1965 

456768 

II- 63 1 

1.50 

2.40 

1964: 1 
1964:2 
1964:3 
1964:4 


SOLID  STATE  RESEARCH 
LINCOLN  LABORATORY 

DDC  No. 

601830 

606126 

609828 

613961 


Hayden  Serial  and  Prices 


H-587  M  $1.50  P  $  8.00 
H-606  1.50  10.60 

H-627  1.50  9.20 

H-639  1.50  8.40 
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SEMIANNUAL  TECHNICAL  SUMMARY  REPORTS 
TO  ADVANCED  RESEARCH  PROJECTS  AGENCY 


HIGH -POWER  TUBE  PROGRAM 


SEISMIC  DISCRIMINATION 


DDC  No. 

Hayden  Serial 
and  Prices 

DDC  No. 

Hayden  Serial 
and  Prices 

270734 

H-549 

30  June  1964 

443444 

M $1.50 

P  $7. 20 

31  Dec.  1964 

455743 
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TECHNICAL  REPORTS 


Hayden 

Serial 


TR  No. 

DDC 

No. 

and 

Prices 

*  5 

Multiplexing  a  Radio  Tele- 
type  System  Using  a  Random 
Carrier  and  Correlation 
Detection 

B.  J.  Pankowski 

16  May  1952 

168857 

*  6 

Echo-Box  Pulse  Doppler  Radar 

L.  D.  Smullin 

R.  H.  Fox 

6  May  1952 

172738 

*  10 

A  Unified  Approach  to  MTI 
and  Doppler  Radar 

R.  M.  Fano 

22  July  1952 

4905 

t  13 

An  Analysis  of  the  Detection 
of  Repeated  Signals  in  Noise 
by  Binary  Integration 

J.  V.  Harrington 

14  Aug.  1952 

949 

H-645 

M  $1.50 
P  $5.00 

17 

The  Applicability  of  Generat¬ 
ing  Electrostatic  Voltmeters 
to  the  Detection  of  Exhaust 
Trails  of  Aircraft 

F.  A.  Rodgers 

R.  N.  Dexter 

12  Nov.  1952 

4906 

175 

Some  Results  in  the  Study 
of  Narrow-Band  Gaussian 

Noise 

R.  Price 

26  Jan.  1955 

64030 

H-527 

M  $1.50 

P  $3.40 

t  266 

Electromagnetic  Studies 
of  Ionized  Wakes 

E.  L.  Murphy 

S.  Edelberg 

G.  F.  Pippert 

20  Apr.  1962 

282309 

H-416 

271 

Echolocation  with  Wide-Band 
Waveforms:  Bat  Sonar  Signals 

D.  A.  Cahlander 

6  May  1964 

605322 

295 

Energy -Band  Calculations 

F.  W.  Quelle 

17  Jan. 1963 

405145 

296 

Sketchpad:  A  Man-Machine 
Graphical  Communication 
System 

I.  E.  Sutherland 

30  Jan. 1963 

404459 

H-629 

M  $1.50 
P$11.00 

317 

Membrane  and  Bending 
in  Shallow,  Spherical  Shells 

F.  Y.  M.  Wan 

11  Aug.  1964 

607457 

t  339 

Signal  Parameter  Estimation 
for  Seismometer  Arrays 

E.J.  Kelly 

M.  J.  Levin 

8  Jan.  1964 

435489 

H  -  64  3 

M  $1.50 
P  $6.80 

350 

The  Variable-Drift  Klystron  — 

A  High  Efficiency  Amplifier 

I.  Hefni 

M.  A.  Nader 

8  Apr.  1964 

441439 

351 

Beam  Pulse  Heating 

E.  Silverman 

13  Apr.  1964 

443715 

5 


Technical  Reports 


TR  No. 

DDC 

No. 

Hayden 

Serial 

and 

Prices 

352 

Characterization  and  Measure¬ 
ment  of  Time-  and  Frequency- 
Spread  Channels 

R.  G.  Gallager 

30  Apr.  1964 

443715 

353 

Field  Emission  Vacuum  Voltage 
Breakdown 

G.  E.  Vibrans 

8  May  1964 

602844 

355 

Nondestructive  Readout  Scheme 
for  Thin  Film  Memories 

M.  S.  Maltz 

21  May  1964 

603755 

356 

Limitations  of  Oxide-Cathode 
High  Current  Density  Operation 

H.  A.  Pike 

22  May  1964 

604890 

357 

Introduction  to  the  TRADEX 
Radar  System 

G.  R.  Curry 

15  July  1964 

448350 

*  360 

Sequential  Measurement  of 
Multidimensional  Transducers 

J.  R.  Sklar 

29  Oct.  1964 

615515 

361 

Numerical  Methods  in  the 
Chemical  Kinetics  of  High 
Temperature  Air 

L.  B.  Raisty 

29  July  1964 

449857 

364 

Spin-Wave  Effects  in  the  Mag¬ 
netization  Reversal  of  a  Thin 
Ferromagnetic  Film 

K.  J.  Harte 

27  Aug.  1964 

610068 

365 

The  Haystack  Experimental 

F  acility 

H.  G.  Weiss 

15  Sept.  1964 

608272 

*  366 

Digital  Communication  over 
Fixed  Time-Continuous 

Channels  with  Memory  —  with 
Special  Application  to  Tele¬ 
phone  Channels 

J.  L.  Holsinger 

20  Oct.  1964 

614110 

367 

Haystack  Calibration  Antenna 

A.  Sotiropoulos 

J.  Ruze 

15  Dec.  1964 

611436 

3  68 

Effects  of  General  Relativity 
on  Interplanetary  Time- 
Delay  Measurements 

I.  I.  Shapiro 

18  Dec. 1964 

614232 

369 

Study  of  an  Orbiting  Dipole 

Belt  Communication  System 

F.  Belvin 

T.  J.  Goblick,  Jr. 

22  Dec.  1964 

613583 

370 

Decay  of  Electron  Density 
in  the  Wakes  of  Hypervelocity 
Spheres 

W.  M.  Korn e gay 

23  Dec. 1964 

612152 

❖  371 

The  Computation  Problem 

J.  E.  Savage 

16  Feb. 1965 

with  Sequential  Decoding 
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Technical  Reports 


TR  No. 

D  DC 

No. 

Hayden 

Serial 

and 

Prices 

372 

Measurement  of  Properties 
of  Spread  Channels  by  the 

Two- Frequency  Method  with 
Application  to  Radar  Astronomy 

T.  Hagfors 

11 

Jan.  1965 

614233 

373 

Influence  of  the  Earth’s 

Surface  on  Radar 

N.  I.  Durlach 

18 

Jan.  1965 

374 

Ionospheric  Baekseatter 
Observations  at  Millstone 

Hill 

J.  V.  Evans 

22 

Jan. 1965 

375 

Production  and  Propagation  of 
Spherical  Shock  Waves  at 

Low  Ambient  Pressures 

W.  M.  Kornegay 

26 

Jan.  1965 

463164 

377 

An  Experimental  On- lane 

Data  Storage  and  Retrieval 
System 

J.  F.  Nolan 

A.  W.  Armenti 

3 

Feb. 1965 

615658 

379 

Calibration  of  a  Pressure 

Sensor  for  Measurements 
in  Continuum  and  Rarefied 

Gas  Flows 

W.  M.  Kornegay 

J.  D.  Fridman 

8 

Feb.  19  65 

614424 

380 

AC  Breakdown  in  Gases 

C.  E.  Muehe 

26 

Feb. 1965 

7 


GROUP  REPORTS 


Hayden 

Serial 


No. 

DDC 

No. 

and 

Prices 

1964-5 

Sequential  Decoding  on  a 

Channel  with  Simple  Memory 

J.  E.  Savage 

2  Apr.  1964 

437163 

H-575 

M  $  1 .50 
P  $3.00 

1964-6 

Random  Noise  Considerations 
in  the  Design  of  Magnetic 

Film  Sense  Amplifiers 

H.  Blatt 

17  Aug.  1964 

605323 

H-602 

M  $  1 .50 
P  $7.20 

1964-16 

Cross-Section  Measurements 
of  the  Echo  II  Satellite  by  the 
Millstone  L-Band  Radar 

R.  F.  Julian 

D.  P.  Hynek 

7  Apr.  1964 

602751 

H-593 

M  $  1 .50 
P  $2. 60 

1964-17 

Spectra  of  Vocoder  Channel 
Signals 

C.  M.  Rader 

4  May  1964 

600185 

H-580 

M  $1.50 
P  $5.00 

1964-19 

Analog  Orbit  Computer 

N.  P.  Smith 

S.  H.  Wright 

16  Apr.  1964 

600956 

H-583 

M  $  1 .50 
P  $4.20 

1964-20 

Scattering  Matrix  of  a  Modified 
(Five-Port)  Turnstile 

J.  A.  Kostriza 

24  Apr.  1964 

439484 

H-577 

M  $1.50 
P  $3 . 60 

1964-22 

Proposal  for  7.75  —  8.35  kMcps 
Diplexer  Using  Side-Wall 
Couplers  and  Cut-Off  Guide 

J.  A.  Kostriza 

24  Apr.  1964 

600332 

H-581 

M  $  1. 50 
P  $2.40 

1964-23 

On  the  Accuracy  and  Resolution 
of  Radar  Signals 

F.  C.  Schweppe 

25  June  1964 

601986 

H -589 

M  $1.50 
P  $9. 20 

1964-24 

A  Short  Description  of  the 
TRADEX  Data  Recovery 

System 

O.  V.  Fortier 

P.  J.  Harris 

5  May  1964 

439260 

H-576 

M  $  1 . 5  0 
P  $4.40 

1964-25 

Haystack-West  Ford  Intersite 
Coupling  Link 

J.  E.  Gillis 

14  May  1964 

601143 

H-585 

M  $1.50 
P  $8.60 

1964-26 

A  Remark  on  Orthonormal 

Bases  of  Continuous  Functions 
in  a  Hilbert  Space 

T.  S.  Pitcher 

12  May  1964 

600534 

H -5  8  2 

M  $  1 .50 
P  $2.20 

1964-28 

Phase  Shift  by  Periodic 

J.  A.  Kostriza 

25  June  1964 

603060 

II  -595 

Loading  of  Waveguide  M$1.50 

P  $7.00 
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Group  Reports 


I  layden 
Serial 


No 

DDC 

No. 

and 

Priees 

1964-29 

A  Study  of  Radar  Clutter 
in  TRADEX 

G.  R.  Curry 

25  May  19  64 

441070 

II -586 

M  $1.50 
P  $6.80 

1964-31 

Input  Current  Compensation 
for  Transistor  Operational 
Amplifiers 

J.  N.  Harris 

R.  S.  Orr 

28  Oet.  1964 

608819 

11-621 

M  $1.50 

P  $14.00 

1964-32 

The  Periodic  Analysis  of 
Sampled  Data 

E.  Korngold 

15  June  1964 

601942 

11-588 

M  $1.50 

P  $10.60 

1964-33 

Probability  Density  for  the 
Radar  Cross  Seetion  of  One 
or  More  Randomly-Oriented 
Dipoles 

S.  L.  Borison 

22  June  1964 

442679 

H-591 

M  $1.50 
P  $4.60 

1964-34 

Multisegment  Depressed- 
Colleetor  for  High-Power 
Klystrons 

A.  Saharian 

16  June  1964 

442958 

H-592 

M  $1.50 
P  $17.40 

1964-35 

Automatic  Doppler  Control 
for  the  West  Ford  Antenna 
Pointing  System 

J.  E.  Gillis 

25  June  1964 

602080 

11-590 

M  $  1 .50 
P $4.80 

1964-36 

Exploratory  Preparation  of 
Foils  Strongly  Colored  in 
the  1  —  6(jl  Region  of  the 

Infrared 

E.W.  Pike 

30  July  1964 

604009 

11-599 

M  $  1 . 50 
P  $1  6. 60 

1964-37 

Partial  Fractions  and  Error- 
Correcting  Codes 

E.  Weiss 

6  July  1964 

602982 

11-594 

M  $  1 . 50 
P  $4. 20 

1964-38 

Computer  Programs  for 
Ilaystaek  Servo  Testing 

L.  D.  Massey 

21  July  1964 

603794 

1 1 -598 

M  $  1 .50 
P  $  1 6.80 

1964-40 

Haystack  Pointing  System: 

Sun 

H.  E.  Fraehtman 

29  July  1964 

603318 

H-596 

M  $  1 . 5  0 
P  $7.60 

1964-41 

Haystack  Pointing  System: 
Ephemeris  Tape  Program 

D.  M.  Hafford 

25  Sept.  1964 

450196 

H-612 

M  $  1 . 5  0 
P  $9.20 

1964-43 

A  Method  for  Evaluating  a 
Generalized  Fresnel  Integral 
Related  to  the  Spectra  of 
Amplitude  and  Frequency 
Modulated  Pulses 

E.  B.  Temple 

5  Aug.  1964 

604480 

II  -  60  0 

M  $1 .50 
P  $5 .40 

1964-44 

Processing  of  Limited 

E.  J.  Kelly,  Jr. 

4  Sept.  1964 

447220 

II  -604 

Network  Seismic  Signals  M$1.50 

P  $5 . ZO 
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Group  Reports 


No. 

DDC 

No. 

Hayden 

Serial 

and 

Prices 

1964-45 

Haystack  Pointing  System: 

Moon 

H.  E.  Frachtman 

10  Sept.  1964 

606154 

H  -607 

M  $1.50 
P $4. 60 

1964-46 

Haystack  Pointing  System: 
Planet 

H.  E.  Frachtman 

10  Sept.  1964 

606501 

H-608 

M  $1.50 
P  $5 .00 

1964-47 

Haystack  Pointing  System: 

Stars 

H.  E.  Frachtman 

25  Sept.  1964 

449739 

H-611 

M  $1.50 
P  $6.80 

1964-48 

Efficient  Approximation 
of  Orthogonal  Waveforms 

L.  I.  Bluestein 

R.  L.  Greenspan§ 

3  Nov.  1964 

451755 

H-616 

M  $1.50 
P $5.20 

1964-49 

Multidimensional  Parameter 
Estimation  for  Point  Mass 
Re-entry  Trajectories 

H.  O.  Schneider 

27  Aug.  19  64 

446744 

H  -603 

M  $1.50 
P  $7,20 

1964-51 

The  Software  Problem 

D.  B.  Yntema 

4  Sept.  19  64 

605824 

11-605 

M  $1.50 
P  $3.  60 

1964-54 

The  Eincoln  Experimental 
Terminal  Signal  Processing 
System 

P.  R.  Drouilhet, Jr. 
I.  L.  Lebow 

16  Oct.  1964 

450689 

II  -61 3 

M  $1.50 
P  $4.00 

1964-55 

The  Lincoln  Experimental 
Satellite 

H.  Sherman 

P.  Waldron 

D.  C.  MacLellan 

14  Oct.  1964 

449485 

II-610 

M  $1.50 
P  $5.00 

1964-57 

Haystack  Pointing  System: 
Interpolation 

R.  Teoste 

28  Oct.  1964 

608289 

11-615 

M  $1.50 
P  $6.00 

1964-59 

Dynamic-Range  Reduction 
of  Video  Signals  by  Ampli¬ 
tude  Compression 

R.  D.  Behn 

16  Nov.  1964 

609361 

H  -623 

M  $1.50 
P  $7 . 60 

1964-60 

The  Application  of  Analysis 
of  Variance  to  the  Seismic 
Discrimination  Problem 

J.  S.  Richters 

3  Nov.  1964 

451871 

H  -618 

M  $1 .50 
P  $4.40 

1964-61 

Random  Scatter  Channels 

E.J.  Kelly,  Jr. 

4  Nov.  1964 

451756 

11-617 

M  $1.50 
P $10.60 

1964-63 

An  Inequality  for  Certain 
Correlation  Functions 

R.  T.  Prosser 

29  Oct.  1964 

608288 

H-614 

M  $1.50 
P  $2. 20 
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Group  Reports 


No. 

DDC 

No. 

Hayden 

Serial 

and 

Prices 

1964-64 

Algorithms  for  Estimating 
a  Re-entry  Body's  Position, 
Velocity  and  Ballistic  Co¬ 
efficient  in  Real  Time  or 
for  Post  Flight  Analysis 

F.  C.  Schweppe 

3  Dec.  1964 

609524 

H-626 

M  $  1 .50 
P  $10.40 

1964-65 

Draft  Program  Description 
for  Radar  and  Radiometric 

Lunar  Surface  Studies 

P.  B.  Sebring, 
Editor 

20  Nov.  1964 

609384 

H-624 

M  $1.50 
P  $9.20 

1964-67 

Bounds  on  the  Inverse  of  a 
Positive  Definite  Symmetric 
Matrix 

M.  J.  Levin 

20  Nov.  19  64 

452772 

H-622 

M  $1.50 
P  $2.20 

1964-70 

An  Approach  to  Giant-Stepping 

E.  Weiss 

23  Nov.  1964 

608758 

H-620 

M  $  1 . 50 
P  $5.20 

1964-71 

Coordinate  Conversion  for  the 
Haystack  Pointing  System 

P.  Stylos 

10  Dec.  1964 

609433 

H-625 

M  $  1 .90 
P  $3  2.  60 

1965-1 

A  Large  Aperture  Seismic 

Array 

P.  E.  Green,  Jr. 

6  Jan.  1965 

609851 

H-628 

M  $1 . 50 
P  $6.40 

1965-3 

Experimental  Observation 
of  the  Creeping  Wave  Phenom¬ 
enon  in  Backscatter  Using  a 
Short  Pulse  Radar  System 

D.  F.  Sedivec 

D.  E.  Foreman  § 

14  Jan.  1965 

612537 

H-630 

M  $1.50 
P  $6.40 

1965-6 

Design  Aspects  of  Minimal - 
Power  Digital  Circuitry 

W.  G.  Schmidt 

D.  E.  Chace 

9  Feb.  19  65 

612669 

H-637 

M  $1.50 
P  $4. 60 

1965-7 

Smoothing  and  Processing  of 
Simulated  AMRAD  Trajectory 
Data 

A.  Bertolini 

S.  F.  Catalano 

21  Jan. 1965 

612151 

H-635 

M  $1 .50 
P  $4.00 

1965-8 

A  Method  for  Power  Spectrum 
Parameter  Estimation 

M.  J.  Levin 

10  Feb.  1965 

612796 

H-633 

M  $  1 . 50 
P  $4.20 

1965-10 

Statistics  of  the  Radar  Cross 
Section  of  a  Volume  of  Chaff 

S.  L.  Borison 

10  Feb.  1965 

612887 

H-634 

M  $1 . 50 
P  $3.20 

1965-12 

El  Campo  Solar  Radar  Antenna 
Modification 

M.  E.  Devane 
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